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WRITTEN OPINION 



IntemationaJ application No. 
PCT/NO00/00214 



I. Basis of the opinion 



1. With regard to the elements of the international application:* 
[^Xj the international application as originally filed 

[_] the description: 

pases 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



□ 



the claims: 
pages 

pages 

pages 

pages 



. as originally filed 

. as amended (together with any statement) under article 19 

, filed with the demand 



filed with the letter of 



I 1 the drawings: 
pages 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



□ 



the sequence listing part of the description: 
pages 

pages 

pages 



. as originally filed 



, filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language english which is: 

[ the language of a translation furnished for the purposes of international search (under Rule 23. Kb)), 
the language of publication of the international application (under Rule 48.3(b)). 



□ the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the written opinion was 
drawn on the basis of the sequence listing: 

| | contained in the international application in printed form. 

| | filed together with the international application in computer readable form. 

[~ J furnished subsequently to this Authority in written form. 

[ I furnished subsequently to this Authority in computer readable form. 

I | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
' ' international aDDli cation as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. Q^j The amendments have resulted in the cancellation of: 

j ' | the description, pages 

r I the claims. Nos. 

| | the drawings, sheet/fig 



| 1 This opinion has been drawn as if (some of) the amendments had not been made, since they have been considered to go 

I 1 beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)). 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this opinion as "originally filed". 
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V. Reasoned statement under Rule 66*2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



I. Statement 

Novelty (N) 



Claims 1 — 6 
Claims 



Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 



3,5,6 



1 ,?.4 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 



Dl 
D2 
D3 
D4 



US 3248135 
US 3471181 
US 3972547 
US 2350017 



A 
A 
A 
A 



The present invention relates to a connector for the 
connection of the end portion of a pipe. The invention also 
relates to a method of establishing the connection and 
securing the pipe end portion to said connector. 

The object of the invention is to provide a connector in which 
the external diameter is kept as small as possible, and which 
exhibits , with dimensions corresponding to those of known 
connectors, a higher tensile end compressive strength and 
greater resistance towards external torques applied thereto. 

Document D3 discloses a connector having features 
corresponding to the preamble of claim 1. Further, the cited 
document shows (refer to figures 12-14) a radially inner 
transversally shrinkable adapter sleeve (50), which is to 
bear, in the connected position, by its inner circumferential 
surface in a clamping manner against the outer jacket surface 
of the pipe end portion (36) . The adapter sleeve has an 
external, threaded jacket surface (52), which is formed with a 
view to co-operate with a surrounding outer adapter and 
connector sleeve (14) with an internal, threaded 
circumferential surface. Said outer adapter and connector 
sleeve is formed to cooperate with a threaded jacket portion 
of a socket- like connecting element formed on an end piece 
(10) . 



Form PCT/rPEA/408 (Box V) (January 1998) 



WRITTEN OPINION 



International application No. 
PCT/NO00/00214 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: V . 

Consequently, the subject matter of claim 1 differs from the 
device described in document D3 in that the external, threaded 
surface of the inner adapter sleeve and the internal, threaded 
surface of the outer adapter and connector sleeve are 
" . . . conically extending...". However, since these features are 
already known from similar connectors, refer to document Dl, 
it would be obvious to a person skilled in the art to apply 
this knowledge to the connector according to document D3 . The 
subject matter of claim 1, therefore, does not appear to 
involve an inventive step. 

The features of the characterising portions of claims 2 and 4 
are known from document D3 . Therefore, the subject matter of 
these claims is not considered to involve an inventive step. 
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VIII. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully- 
supported by the description, are made: 

Claim 3 is obscure by the expression "•..so that the conical 
extent of each of said parts (16, 18 and 20) results in a 
sleeve wall thickness decreasing towards one end, the parts 
cooperating with each other two and two, in a total wall 
thickness essentially corresponding to one sleeve wall 
thickness." It has not been mentioned before in the claims 
that the end piece (16) has a "...conical..." surface (compare 
with claim 6, line 28). What is meant by "...total wall 
thickness..." and "...one sleeve wall thickness..." in this 
context is unclear. 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 5 



sheets, including this cover sheet 



IS7I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
I^J been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



This report contains indications relating to the following items: 

I ^| Basis of the report 

II Q Priority 

ffl Q Non-establishment of opinion with regard to novelty, inventive step and mdustrial appUcabiUty 
IV Q^j Lack of unity of invention 

V rvl Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 
VI [ [ Certain documents cited 

VII Q^j Certain defects in the international application 

VIII fVl Certain observations on the international application 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Internatioi^^Ppli cation No. 
PCT/NO00/00214 



L Basis of the report 



1. With regard to the elements of the international application:* 
[ | the international application as originally filed 



the description: 
pages 1-9 



pages 



, as originally filed 
, filed with the demand 



pages . , filed with the letter of 

the claims: 



pages 
pages 
pages 



, as originally filed 
, as amended (together with any statement) under article 19 

, filed with the demand 



pages 3-3 , filed with the letter of 23.08. 2001 

the drawings: 
pages 1-3 
pages 



, as originally filed 
, filed with the demand 



pages , filed with the letter of 

[ 1 the sequence listing part of the description: 



pages 



, as originally filed 
, filed with the demand 



pages .... , filedjwith thejetter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language English wnicn IS: 

[ | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| | contained in the international application in written form. 

| [ filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 
| | furnished subsequently to this Authority in computer readable form. 

I — I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
' — ' international aoolication as filed has been furnished. m r , 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

4. The amendments have resulted in the cancellation of: 

j | the description, pages 

1 | the claims, Nos. 



| | the drawings, sheet/fig 

□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are annexed to this report since they do not contain amendments (Rules 70. 16 
and 70. 17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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Intern^^pi application No. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

I . Statement 

Novelty (N) Claims i _ 4 YES 

Claims NO 

Inventive step (IS) Claims 2 , 4 YES 

Claims 1 3 NO 

Industrial applicability (IA) Claims 1-4 YES 

Claims NO 



2. Citations and explanations (Rule 70.7) 

Dl: US 3248135 A 
D2: US 3471181 A 
D3: US 3972547 A 
D4: US 2350017 A 

f 

The present invention relates ' to"* a connector for" w tiie" 
connection of the end portion of a pipe. The invention also 
relates to a method of establishing the connection and 
securing the pipe end portion to said connector. 

The object of the invention is to provide a connector in which 
the external diameter is kept as small as possible, and which 
exhibits, with dimensions corresponding to those of known 
connectors, a higher tensile end compressive strength and 
greater resistance towards external torques applied thereto. 

Document D3 discloses a connector having features 
corresponding to the preamble of claim 1. Further, the cited 
document discloses (see figures 12-14) that the adapter sleeve 
(50) exhibits an external, threaded jacket surface (52), which 
is formed with a view to co-operate with a surrounding outer 
adapter and connector sleeve (14) with an internal, threaded 
circumferential surface. Said outer adapter and connector 
sleeve is formed to co-operate with a threaded jacket portion 
of a socket-like connecting element formed on an end piece 
(10), exhibiting a connecting device for equipment. 
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Continuation of: V . 

Consequently, the subject matter of claim 1 differs from the 
device described in document D3 in that the external, threaded 
surface of the inner adapter sleeve and the internal, threaded 
surface of the outer adapter and connector sleeve are 
" . . . conically extending..,". However, since these features are 
already known from similar connectors, refer to document Dl, 
it would be obvious to a person skilled in the art to apply 
this knowledge to the connector according to document D3 . The 
subject matter of claim 1, therefore, does not appear to 
involve an inventive step. 

The features of the characterising portion of claim 3 are 
known from document D3. Therefore, the subject matter of said 
claim is not considered to involve an inventive step. 
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Vm. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

Claim 2 is obscure by the expression " ... so that the conical 
extent of each of said parts (16, 18 and 20) results in a 
sleeve wall thickness decreasing towards one end, the parts 
cooperating with each other two and two, in a total wall 
thickness essentially corresponding to one sleeve wall 
thickness." It has not been mentioned before in claims 1 and 2 
that the end piece (16) has a "...conical..." surface (compare 
with claim 4, page 3, lines 15, 16) . What is meant by 
"...total wall thickness..." and "...one sleeve wall 
thickness..." (page 2, lines 11. 12) in this context is 
unclear. 

Claim 3 refers incorrectly to claim "...3...." . 
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Amended claims 



1. A connector (16,18,20) for the connection of the end 
portion of a pipe, a pipeline, a pipe string or coiled 
tubing (10) and formed or provided with at least one 

s connecting device (22) for equipment/tools, preferably 

downhole equipment/tools, said connector (16,18,20) 
comprising parts (16, 18 and 20) that can be screwed 
together and have aligned bores for the accommodation of 
said pipe end portion, which is to be secured in the 

io connector in the screwed-together condition of the parts 

(16, 18 and 20), said connector (16,18,20) further 
comprising a radially inner transversally shrinkable 
adapter sleeve (20), which is to bear, in the connected 
position, at its inner circumferential surface in a 

is clamping manner against the outer jacket surface of the 

pipe end portion (10), characterized in 
that the adapter sleeve (20) exhibits an external, 
conically extending threaded jacket surface, which is 
formed with a view of cooperating with a surrounding 

20 outer adapter and connector sleeve (18) with an 

internal, conically extending threaded circumferential 
surface, said outer adapter and connector sleeve (18) 
being formed to cooperate with a threaded jacket portion 
of a socket-like connecting element (24) formed on an 

25 end piece (16) or similar, exhibiting said connecting 

device (22) for downhole equipment etc. 

2. A connector according to claim 1, wherein the outer 
adapter and connector sleeve (18) has an axial length 
that exceeds the double axial length of the inner 
30 adapter sleeve (20), whose length essentially 

corresponds to the depth of entering/screwing of the 
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3. 

15 

20 4 • 
25 



socket-like connecting element (24) into the outer 
sleeve (18), characterized in that the 
connector parts , which can be screwed together, in the 
form of the inner sleeve (20) and the socket-like 
connecting element (24) of the end piece (16), both have 
straight cylindrical bores, whereas the outer sleeve 
(18) has a straight cylindrical outer jacket, so that 
the conical extent of each of said parts (16, 18 and 20) 
results in a sleeve wall thickness decreasing towards 
one end, the parts cooperating with each other two and 
two, in a total wall thickness essentially corresponding 
to one sleeve wall thickness. 

A connector according to claim 1, 2 or 3, 
characteriz e~.d- i n that at the end located 
the farthest from said end piece with the socket (24), 
the outer sleeve (18) is formed with an inward annular 
flange defining a sleeve bore section of a diameter 
generally corresponding to the outer diameter of the 
coiled tubing. 

A method of establishing the connection and securing of 
a pipe end portion (10) to/in a connector (16,18,20) 
formed in accordance with one or more of the preceding 
claims, characterized in that externally 
over a free pipe end portion (10), which is to be 
connected to and thereby be secured in the connector, is 
first passed an elongate adapter sleeve (18) with an 
inner surface extending longitudinally conical, defining 
the sleeve bore and provided with threads, after which 
an inner shrinkable adapter sleeve (20) with a threaded 
jacket surface of an externally conical extent is passed 
over the pipe end portion (10) and is positioned in the 
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longitudinal direction thereof, after which the outer 
adapter and connector sleeve (18) is screwed by its 
internally threaded circumferential surface on the 
external threaded portion of the inner adapter sleeve 
(20) and compresses the inner adapter sleeve (20) 
constantly more during the relative displacement of 
their cooperating conical surfaces in the longitudinal 
direction of the connector, whereby the portion of the 
outer sleeve (18), compressively enclosing the inner 
sleeve (20), is constantly decreasing in bore diameter 
in the screwing, at the completion of which a free 
internally threaded bore wall portion of the outer 
sleeve (18) projects axially beyond the nearest end of 
the shrunk inner sleeve (20), after which the connecting 
operation is completed in that an externally threaded, 
conically extending socket-like connecting element (24) 
of an end piece (16) included in the connector, is 
screwed into said free internally threaded bore wall 
portion of the outer sleeve (18), until the free end 
surfaces of the outer sleeve (18) abuts, in a movement- 
limiting manner, an annular stop surface (28) by said 
connecting element (24). 
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KOPLINGSANORDNING OG FREMGANGSMATE TIL BRUK AV 
KOPLINGSANORDNINGEN 

Denne oppfinnelse vedrorer en koplingsanordning for tilkop- 
ling av det ytre endeparti av et ror, en rorledning, en ror- 
5 streng eller et kveilror, hvilken koplingsanordning dessuten 
er utformet for tilkopling av minst ett nedihullsutstyr , - 
verktoy etc., eksempelvis en borekrone, en drivmotor for 
samme, et male instrument etc. for utforelse av boring, nedi- 
hullsoperas joner eller malinger, hvilken koplingsanordning 
10 omfatter sammenf oybare deler for rorendepartiets tilkopling 
og f astspenning, omfattende en indre klemhylse og en ytre 
klem- og koplingshylse som er sammenfoybar med et endestyk- 
kes/koplingsstykkes tilkoplingsdel . 

Oppfinnelsen vedrorer likeledes en f remgangsmate for oppret- 
15 telse av koplingen og f astspenningen av rorendepartiet til 
koplingsanordningen . 

For koplingsstykker for kveilror er det av plasshensyn viktig 
a kunne holde den utvendige diameter sa liten som mulig, og 
det er likeledes viktig at koplingsstykket kan title hoy 
20 strekkbelastning, hoy trykkp&kjenning og virkningen fra hoye 
vr idningsmomenter . 
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Eksisterende koplingsanordninger av denne art omfatter nor- 
malt en klemhylse med en utvendig konisk, glatt overflate. 
En slik klemhylse med glatt, ikke-gjenget overflate vil med- 
fore en stor ekspans jonskraf t pa en utvendig klem- og kop- 
5 lingshylse som omslutter klemhylsen, nar koplingsanordningen 
utsettes for strekkbelastning . Dette uforelaktige forhold 
blir vanligvis kompensert for ved a oke koplingens utvendige 
diameter, noe som ogsS er uheldig og uf ordelaktig. 

En glatt konisk klemhylse i anlegg mot det omsluttede kveil- 
10 rorsendeparti kan bare oppta et svaert begrenset vridningsmo- 
ment . 

I alminnelighet blir eksisterende koplingsanordninger last 
med settskruer som er tiltenkt oppgaven a ta opp vridningsmo- 
menter. Dette er en saerdeles uheldig konstruksjon da slike 
15 skruer er helt uegnet for en slik oppgave, og i verste fall 

kan de losne gjennom vibrering og falle ut, hvoretter de lose 
settskruer kan gjore skade pli bronn og nedihullsutstyr . 

Formalet med den foreliggende oppfinnelse har derfor vaert, 
med enkle og billige midler, a avhjelpe eller i vesentlig 
grad redusere mangier, ulemper og anvendelsesbegrensninger 
ved tradisjonelle koplingsanordninger av denne art og andre 
kjente koplingsstykker av lignende typer, og saledes skaffe 
til veie en koplingsanordning for angjeldende formal hvor den 
utvendige diameter er holdt sa liten som mulig og som, ved 
motsvarende dimensjoner som kjente koplingsanordninger, opp- 
viser hoyere strekk- og trykkfasthet samt storre motstands- 
dyktighet overfor tilforte ytre vridningsmomenter . 

En koplingsanordning av den art som er angitt i den inn- 
ledende del av patentkrav 1, utmerker seg overfor tradisjo- 
30 nelle og andre kjente koplinger ved de trekk som omfattes av 
den karakteriserende del av patentkrav l. 
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I motsetning til teknikkens standpunkt er klemhylsen i kop- 
lingsanordningen ifolge oppfinnelsen utformet utvendig konisk 
og forsynt med yttergjenger (normalt venstreg jenger ) og pk 
den innvendige, sylindriske flate mot kveilroret, med frik- 
5 sjonsskapende ribber, fortrinnsvis i form av (hoyre) g jenger • 

Denne klemhylse er splittet og krympbar omkring kveilroret 
ved hjelp av den ytre klem- og koplingshylse som er utformet 
med en til klemhylsens konisitet komplementasrt svarende, ko- 
nisk, gjenget innerflate. Denne ytre klem- og koplingshylses 
10 hylsevegg smalner gradvis av i retning mot det i koplingsan- 
ordningen inngaende endestykke og er sammenskrubar med sist- 
nevntes rorstusslignende tilkoplingsdel som har en til ytter- 
hylsens konisitet komplementaert motsvarende, utvendig konisk, 
mot den frie ende avsmalnende hylsevegg med yttergjenger. 

15 Endestykkets rorstusslignende tilkoplingsdel har normalt en 
glatt sylindrisk boring med en diameter som ubetydelig over- 
skrider kveilrorets ytterdiameter . 

Ytterhylsens innvendig gjengede borings diameter overskrider 
i nesten hele dens lengde kveilrorets diameter, det vil si 
20 bortsett fra i et endeparti beliggende i maksimal avstand fra 
nevnte endestykke, hvor ytterhylsen er utformet med en ring- 
formet, innadrettet flens med forholdsvis stor aksial ut- 
strekning og med en diameter som bare ubetydelig overstiger 
kveilrorets ytre diameter. 

25 I dette enderingf lensparti er det utformet et omkretsspor som 
er apent i retning radialt innover, og som tar imot en pak- 
ning i form av en O-ring. En annen rundtgaende pakning i form 
av en O-ring er lagt inn i et innvendig omkretsspor som er 
utformet i den rorstusslignende tilkoplingsdel i en posisjon 

30 naermere endestykket enn beliggenheten av et ringformet skul- 
derparti som danner en stopp- og anleggsflate for ytterhyl- 
sens endeflate i sammenskrudd tilstand. 
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De sammenskrudde ytterdeler, en ytre klem- og koplingshylse 
og endestykkets rorstusslignende tilkoplingsdel vil pi grunn 
av sine gjensidig samvirkende, komplementaert koniske f later 
og i motsatte retninger avsmalnende hylsevegger, tilsammen 
5 oppvise minimal utvendig diameter. 

Ved den indre, utvendig koniske klemhylses indre "ribber" i 
form av fortrinnsvis hoyregjenger vil sistnevnte motsette seg 
forskyvning av innerhylsen og "bite seg fast" i kveilrorets 
overf late. 

10 Den i koplingsanordningen ifolge oppfinnelsen inng&ende, ut- 
vendig koniske klemhylse med ytre venstregjenger vil kunne ta 
opp vridningsmomenter , og tilfort vridningsmoment vil stramme 
den indre klemhylse enda fastere mot ytre kveilrorveggf late . 

Ved hoy strekkbelastning vil ikke ekspans jonskref tene vaere 
15 tilsvarende hoye som nar den indre klemhylse ifolge kjent 
teknikk er glatt utvendig. Ved kompres jonskref ter vil den 
indre krympbare klemhylse stramme seg overfor det omsluttede 
parti av kveilroret. 

Ved kveilrorets tilkopling under dets fastspenning og sammen- 
20 f oyningen/-skruingen av koplingsanordningens ulike deler un- 
der koplingens opprettelse, gar man fortrinnsvis frem slik: 

Den ytre klem- og koplingshylse tres inn pa kveilrorsende- 
partiet slik at dens innadrettede ringflens med O-ringen be- 
finner seg lengst borte fra kveilrorenden, slik at hylseveg- 
25 gens avsmalning mot dens frie ende er rettet i samme retning 
som kveilrorets frie endeparti. 

Vedrorende posis joneringen av den ytre klem- og koplingshylse 
pa kveilroret sorger man for at dens frie ende hvor veggtyk- 
kelsen er minst blir liggende i forholdsvis stor avstand fra 
30 kveilrorenden. Deretter tres den indre, oppsplittede, krymp- 
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■ v. klemhylse med yttergjenger inn P* 
bare , utvendi, KOTlsKe v ""* Y lsens inn vendige heyregjenger 
Kv eilr«et. Den indre ™**™£»t- og motvir Ker giidnmg 
vir Ker so. "i** 30 "*"' 1 * Ining/forsKyvning utenp* Kvex - 

rt sKrues den ytre ^^^T^^ - ^ 
xonisxe, gjengede partr ^ svarende utv endig Konxs- 

yt re hylses Konisitet son ytterhyl sens indre 

k e, giengede fit. og - etter xr^r. hyl 

gje ngediameter Binsker "P" 3 *" herunder KlemXrefter fr. 
la-en i tverretningen og --ferer ^ ^ ^ 

yt terhyisen tii Kveiiroret ytterh ylsen et fra dene 

Li ^^^-"^^"^".ire f«engelnn,rep *ed den indre 
{rle ende frittiiogende end eparti so, - ved er- 

, Kiemhylee, innvendig *° nlS *> « ^ kleBhyl ses posisjone- 
faringsmessig tiipasnrng ^ l brukss tilUn,en - sKal ha 
ring i fornoid tii ^"^j^ enn aen aMsiale inntreng- 
en sterre afcsiai end estyKKets rorstuss- 

ni ngsdyPden < ^"Lr ne vnte inntrengningsdybde 

- =Tg ="1^ 1— »ot ein £ rie ende. 

^ctvkkets rorstusslignende 
X aenne posisjon sKruer «n £rit tiiggende, inn- 

UiKopiingedei inn i ytternyisens n beve - 

vendig gjengede W"""***^. ^ avgrens er den rorstusslig- 
25 g e ls es b egrensende stopps* ^ n J stykket o, resetter 
nande tilKopUngsdei ™'*** lsm . 
dens inntrengningsdybde i y«er 

or ettet og endestyRHet Kan tiiKoples et 
Oerved er Xoplingen °PP«" et 9 ^ en b oreKr»ne, en 
nedinuiisutstyr, for eKse»pei e ^ ^ ^ ikke er 

30 motor, at instrument t 
qjenstand for den foreligg 
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Et ikke-begrensende eksempel pa en for naervaerende foretrukket 
utf orelsesf orm forklares i det etterf olgende under henvisning 
til medfolgende tegning, hvor: 

Fig- 1 viser et aksialsnitt igjennom en koplingsanordning 
5 ifolge oppfinnelsen med et deri fastspent kveilrors ende- 
parti; 

Fig. 2 viser et tverrgaende snitt igjennom en indre og en 
ytre klemhylse i sammenskrudd stilling svarende til koplin- 
gens opprettelse i henhold til snittplanet II-II i fig. 1; og 

10 Fig. 3 viser et perspektivriss av nevnte indre klemhylse som 
er oppsplittet pli langs og krympbar pa tvers. 

En koplingsanordning for tilkopling av endepartiet av et rer, 
en rorledning, en rorstreng eller et kveilror 10 omfatter 
(foruten pakninger 12 og 14 i form av O- ringer anbrakt i 
15 innvendige omkretsspor i koplingsanordningens sammenskrubare 
deler 16 og 18) tre sammenskrubare deler 16, 18 og 20. 

En ferste del som inngar i koplingsanordningen har form av et 
endestykke 16 med en innvendig gjenget konisk boring 22 for 
tilkopling av nedihullsutstyr/-verkt0y og en tilkoplingsror- 
20 stuss 24 for kveilroret. Tilkoplingsrorstussen 24 er utvendig 
konisk og forsynt med ytterg jenger . Stussen 24 er innvendig 
sylindrisk slik at rorveggen smalner av i retning mot dens 
frie ende. 

Endestykket 16 har en forste innvendig, ringformet skulder- 
25 flate 26 som danner anslagsflate for endeflaten pk kveilroret 
10. I aksial avstand fra denne innvendige, ringformede an- 
slagsflate 26 avgrenses den utvendig koniske, gjengede ror- 
stusslignende tilkoplingsdel 24 av en aksialt sett ytre ring- 
formet skulderflate 28 som fastsetter tilkoplingsdelens 24 



^CT/NOOO 0 02 1 4 



7 

inntrengnings-/innskruingsdybde i en ytre klem- og koplings- 
hylse 18 som utgjor koplingsanordningens andre del. 

Koplingsanordningens andre del i form av en ytre klem- og 
koplingshylse 18 utgjores av en innvendig konisk utformet 
5 klemhylsedel med utvendig rett sylindrisk mantelflate, slik 
at hylseveggen avtar suksessivt i tykkelse mot den ende som 
er rettet mot endestykket 16 , hvorved den gjengede inner vegg 
som avgrenser boringen igjennom den ytre klem- og koplings- 
hylse 18, avtar i diameter i retning bort fra endestykket 16. 
10 Ved den ende som befinner seg i storst avstand fra endestyk- 
ket 16, er den ytre klem- og koplingshylse 18 utformet med en 
innadrettet ringflens 30 hvis diameter i hovedsak svarer til 
kveilrorets 10 yt-terdiameter . 



I dette ringf lensendeparti er det innvendig utformet et 
15 rundtgaende omkretsspor som opptar en forste pakning i form 

av en O-ring 14. I en viss aksial avstand fra pakningen 14 er 
det i endestykket 16 innvendig utformet en omkretsspor for en 
andre pakning i form av en O-ring 12 . 

Koplingsanordningens tredje del utgjores av en indre, utven- 
20 dig konisk og gjenget klemhylse 20 som er vist i perspektiv i 
fig. 3, i tverrsnitt i fig. 2 og i lengdesnitt i fig. 1. 

Denne indre, utvendig koniske klemhylse 2 0 (som innvendig 
oppviser rett sylindrisk boringsavgrensede innerveggsf late) 
har en i retning bort fra endestykket 16 avsmalnende hylse- 
25 vegg. 

Den indre klemhylses 2 0 konisitet og gjengning svarer komple- 
mentaert til den ytre klem- og koplingshylsens 18 konisitet og 
gjengning. Det samme gjelder for den rorstusslignende tilkop- 
lingsdelens 24 konisitet og gjengning. 
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Den indre klemhylse 2 0 har fortrinnsvis ytre venstregjenger 
og kan pa innsiden - som en slags ribber eller andre frik- 
s jonsskapende/f orf lyttingsmotvirkende f remspring overf or 
kveilrorets 10 overf late - vaere utformet med (hoyre) g jenger 
5 34 som effektivt vil motsette seg glidning av den indre klem- 
hylse 20 pa kveilroret 10 ved dreining/f orskyvning (i fig 2 
er kveilroret 10 sloyfet for k lette oversikten) . Samvirkende 
g jenger pi ytre og indre hylse 18, 2 0 er her betegnet med 
felles henvisningstall 36. 

10 Den indre klemhylsen 2 0 har en gjenncmgaende spalte 38 som 
sammen med spesialutvalgt f jaerstal eller lignende gjor klem- 
hylsen 20 krympbar i tverretningen nar den pafores radialt- 
/tverrettede klemkrefter fra ytterhylsen 18 som f0lge av 
relativ f orskyvnignsbevegelse mellom innbyrdes anliggende 

15 koniske f later. 

Ved tilkoplingen av kveilrorets 10 endeparti, det vil si det 
ytterparti som i aksialretningen far plass inne i koplingsan- 
ordningen, med endeflaten pa kveilroret 10 i anlegg mot den 
aksialt innerst beliggende, ringformede anslagsflate 26. 

20 Den ytre klem- og koplingshylse 18 skyves forst inn pk kveil- 
roret 10 fra dettes frie ende inntil denne ytter- hylse 18 
inntar en posisjon langs kveilroret 10 hvor dens venstre ende 
med minimal hylseveggtykkelse , bef inner seg i en aksial av- 
stand fra tilkoplingsrorstussens 24 ytre, frie ende som over- 

25 skrider den indre klemhylses 20 aksiale lengdeutstrekning. 

Deretter skyves den indre, splittede, radialt krympbare klem- 
hylse 20, som anbringes i en utgangsstilling med sin venstre 
ende i passe (erfaringen vil avslore hvor meget denne indre 
klemhylse kan forventes a bli forflyttet aksialt under den 
30 ytre klemhylses f orf lyttingsbevegelse mot venstre under dens 
koniske innvendige gjengers inngrep i og f orskyvning langs 
den indre klemhylses 20 samvirkende koniske ytterg jenger mens 
ytterhylseboringens stadig minskende diameter bevirker en ra- 
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dial sammenpressing, tverrgaende "krymping" av den indre klem- 
hylse hvis klemkrefter sikrer fastspenning av det omsluttede, 
ringformede kveilrorparti . 

Det forutsettes at den indre klemhylse 20 fastspennes og sik- 
5 res i en posisjon, hvor dens ifolge fig. 1 venstre ende be- 
finner seg i en aksial avstand fra den ytre klem- og kop- 
lingshylses 18 venstre ende som overstiger den effektive ak- 
siale lengde av tilkoplingsstussen 24, slik at denne na kan 
skrues inn i det f rittliggende (uten radialt innenf orliggende 

10 indre klemhylse 20) endeparti, inntil sistnevntes frie ende- 
flate st0ter bevege lsesavs luttende mot den aksialt sett ytre, 
ringformede anslagsflate 28 pa endestykket 16 og som avgren- 
ser inntrengnings-/innskruingsdybden for den utvendig kon- 
iske, gjengede tilkoplingsstussen 24, Derved er koplingen 

15 opprettet . 
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patentKrav 



. „«u 20) tor tilkopling av ende- 
Koplingsanordning (16. ». > ror streng eller et 

p artiet av et r.r. ^dsvU tilordnet -mat 

en tilKoplingsinnretmng I ^ Kopllngs - 

«lnnsvls - alhUl ^ t ^ll;;; sa-e„sKru b a r e deler (16, 
anordning (16, IB,") omfatte op ptagelse av 

nevnte rerendeparti so* skal P saIMnen sKrudde til- 
ordningen i delenes (16, 9 ^ ^ ^ en radialt 
stand, K a r a K t . r ij - Bhylse (2 „, som i Kop- 

indre, i «-" tnin n in Indre o^retsflate aKal »W 
HngsstiUingen, mad sin i , ytre Ba ntel- 

£ as«le»ande an mot forlope „da, gjenget man- 

date, har an utvendi,. pi » s a»vir k e »ed 

t s»late so. er «««^ k ^ Kop Un,shylse (IB, - 
en "tenpaUggende. y- 9 orokr ats f late 

en innvendig, konisk foriep ut £oraet til 

IvUKen ytre klew og pa en re rstussUg- 

» sa*vlr k e »ed et g,enge -"-^ ^ (16 , 

nande tilKoplingsdel (24) u tillcop Hn,slnnretning 
ell er llgnende sob oppviser 
2) £or nedihullsutatyr etc. 



Koplingsanordning if.W og kop Un,shylse (IB) 

s e r t v e d at den ytr. ^KX« 9 dobbelte akslal a 

h ar en aKsial ^ , avis lengde 1 dat 

lengde av den ^ "^ r8 LsUgnende tilKopUngs- 
vasentlige svarer til den rer , ytterhyl sen 

aels (24) inntrengnings-ZinneXrui g 

(18, . 

}C g ^ j[ lc — 

Koplingsanordning i«W- ^^tanoraningenB sammen- 

— i - -\nd P re nylse (20, og rorstuss- 

skrubare deler 1 



0CT/NOO 0 0 0 2 1 4 

ii 

lignende tilkoplingsdel (24) pa endestykket (16) begge 
har rett sylindrisk boring, mens ytre hylse (18) har rett 
sylindrisk yttermantel, slik at hver av nevnte delers 
(16, 18 og 20) koniske for lop resulterer i en mot en ende 
5 minskende hylseveggtykkelse og der de parvis samvirker 

med hverandre, i en samlet veggtykkelse som i det vesent- 
lige svarer til en hylseveggtykkelse. 



4. Koplingsanordning ifolge krav 1, 2 eller 3, k a r a k - 
terisert ved at ytterhylsen (18) ved den ende 
10 som befinner seg lengst borte fra nevnte endestykke med 

rorstussen (24) , er utformet med en innadrettet, ringfor- 
met flens som avgrenser et hylseboringsavsnitt med en 
diameter stort sett svarende til kveil-rorets ytre diame- 
ter. 

15 5. Koplingsanordning ifolge krav 1, 2, 3 eller 4, k a - 
rakterisert ved at den indre, krympbare 
klemhylse (20) har en gjenget, fortrinnsvis hoyregjenget 
innvendig omkretsf late, hvilke gjenger er utformet med 
henblikk p§ k motvirke den indre klemhylses (20) glid- 

20 ning, dreining og/eller forskyning pa rorendepartiet 

under og etter koplingens opprettelse. 

6. Fremgangsmate til opprettelse av et rorendepartis (10) 
tilkopling og fastspenning i en koplingsanordning 
(16,18,20) utformet i overensstemmelse med ett eller 

25 flere av de foregaende krav, karakterisert 

ved at det utenpa et fritt rorendeparti (10) som skal 
koples til og herunder spennes fast i koplingsanordnin- 
gen, forst tres inn en langstrakt klemhylse (18) med en i 
lengderetningen konisk forlopende innerflate som avgren- 

30 ser hylseboringen og er forsynt med gjenger, hvoretter en 

indre, krympbar klemhylse (20) med en utvendig konisk 
forlopende, gjenget mntelflate tres inn utenpi rorende- 
partiet (10) samt posisjoneres i dettes lengderetning, 
hvoretter den ytre klem- og koplingshylse (18) , med sin 
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innvendig gjengede omkretsflate skrues inn pa den indre 
klemhylses (20) utvendige gjengeparti og presser den inn- 
vendige klemhylse (20) stadig mer sammen under deres sam- 
virkende koniske flaters relative forskyvning i koplings- 
5 anordningens lengderetning, hvor det parti av ytterhylsen 

(18) som pressende omslutter innerhylsen (20) stadig min- 
sker i boringsdiameter under f orskruingen, ved hvis av- 
slutning et fritt, innvendig gjenget boringsveggsparti av 
ytterhylsen (18) rager aksialt frem utenfor den naermest- 

io liggende ende av den krympede innerhylse (2 0) , hvoretter 

koplingsoperas jonen avsluttes ved at en utvendig gjenget, 
konisk forlopende, rorstusslignende tilkoplingsdel (24) 
pa et endestykke (16) , som inng&r i koplingsanordningen, 
skrues inn i nevnte frie, innvendig gjengede boringsvegg- 

15 sparti av ytterhylsen (18) , inntil sistnevntes frie ende- 

flate stoter bevegelsesbegrensende mot en ringformet 
stoppflate (28) ved nevnte tilkoplingsdel (24) • 
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Sammendrag 

En koplingsanordning (16,24,18,20) for tilkopling av et ror- 
endeparti av et kveilror (10) omfatter midler (22) for til- 
kopling av et nedihullsutstyr og er bygget opp av tre lose, 
5 parvis sammenskrubare deler hvorav en radialt indre, krympbar 
klemhylse (20) som omsluttes pressende av en langstrakt ytre 
klem- og koplingshylse (18) , sikrer fastspenning av kveil- 
rorets (10) endeparti, mens et fritt fremskytende, innvendig 
gjenget ende- parti av ytterhylsen (18) sikrer forbindelsen 

10 med den ovrige del (16,24) av koplingsanordningen ved sammen- 
skruing. For a oppna en koplingsanordning som foruten a opp- 
vise overlegne strekk-, boye- og trykkf asthetsegenskaper ogsa 
er velegnet til a ta opp paforte vridningsmomenter , er den 
indre, krympbare klemhylse (20) som har en utvendig, i aksi- 

15 alretningen konisk forlopende mantelflate, fbrsynt med ytter- 
gjenger som komplementaert motsvares av den ytre klem- og kop- 
linghylsens (18) innergjenger som er utformet i den borings- 
avgrensende, indre omkretsf late, som har et i aksialretningen 
konisk forlop, hvis konisitet komplementaert svarer til den 

20 indre klemhylses (20) utvendig koniske forlop. 



(Fig. 1) 
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CLAIMS 

connecting device (22) for eq 

„w^ols said connector (16,18,/u) 
downhole equipment/. ools, sai scre wed 
. . nfl Darts ( 16, 18 and 20) that can be screwed 
composing parts ( accomodation of 

together and have aligned bores for t 
sa Id pipe end portion, which is to be seen, :e - 
• = C T-ewed-together condition of tne P ci 

' " "t which is to .ear. in the connected posrtron, W 

' ! =„rfaoe in a clamping manner 

its inner circumferential surface x ^ 

against the outer jacket surface of the prpe en p 
" „ , has an external conically extending threaded 

acLt surface, which is formed with a vrew to 
deration with a surrounding outer adapter an 
conn ector sleeve (IB, with an ^ 
extending threaded circumf erentral surface, sar 
20 extenaxi y beinq formed to 

adapter and connector sleeve (18) being ke 

nnerate W i t h a threaded jacket potion of a sock 
cooperate wit ^ ^ 

connecting element (24) formed ^ 
. similar, exhibiting said connecting device (22) 
downhole equipment etc. 

r , or according to claim 1, character!- 
' t IT Tn at th! outer adapter and connector sleeve 
18 , has an axial length that exceeds the double axral 
length of the inner adapter sleeve ,20,, whose length 
essentially corresponds to the depth of . 
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entering/screwing of the socket-like connecting element 
(24) into the outer sleeve (18). 

3. A connector according to claim lor2, charac- 
terized in that the connector parts, which can 
be screwed together, in the form of the inner sleeve 
(20) and the socket-like connecting element (24) of the 
end piece (16), both have straight cylindrical bores, 
whereas the outer sleeve (18) has a straight cylindrical 
outer jacket, so that the conical extent of each of said 
parts (16, 18 and 20) results in a sleeve wall thickness 
decreasing towards one end, the parts cooperating with 
each other two- and ■- twoy-in a-total wall thickness 
essentially corresponding to one sleeve wall thickness. 

4. A connector according to claim 1,2 or 3, charac- 
terized in that at the end located the farthest 
from said end piece with the socket (24), the outer 
sleeve (18) is formed with an inward annular flange 
defining a sleeve bore section of a diameter generally 
corresponding to the outer diameter of the coiled 
tubing . 

5. A connector according to claim 1, 2, 3 or 4, cha- 
racterized in that the inner shrinkable 
adapter sleeve (20) has a threaded, preferably right- 
hand threaded, internal circumferential surface, said 
threads being formed with a view to resisting the 
sliding, rotation and/or displacement of the inner 
adapter sleeve (20) on the pipe end portion during and 
after the establishment of the connection. 
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6 . A method o £ establishing the connect ana securing of 

not to/in a connector (16,i8,^u) 
a r>ir>e end portion ^o/au 

i. — e with one or more of .e 
claims, characterized, x « 
ve r a free pipe end portion (10), which is to be 

:z:z jl «— . - - - — T - 

first passed an elongate adapter sleeve (18) with 

s ace extending longitudinally conical, defining 
h e leeve bore and provided with threads. V 
Her shrinkable adapter sleeve ,20, with a threaded 
alt surface of an externally conical extent is passed 
v r t h e pipe end portion UO and is ^ 
... l0 n,itudinal direction thereof after ^ t* enter 
adapter and connector sleeve (18) is screw y 
internally threaded circumferential surface on the 
' e^Tal Leaded portion of the inner adapter sleeve 

c +r10 inner adaDter sleeve (20) 
(20) and compresses the inner auau 

sl eeve (20,, is constantly decreasing , - 
in the screwing, at the completion of which a free 
internally threaded core wall portion of the outer 
T.ve (18) projects axially beyond the nearest end of 
sleeve (18) pro} connecting 
the shrunk inner sleeve (20), after wn 
the snru externally threaded, 

operation is completed in tnat ,.„„„, , 24 | 

,,<„<, socxet-lixe connecting element (24) 
conically extending socket n 

of an end piece ,16) included in the connector, is 
screwed into said free internally threaded bore wall 
" "Ton of the outer sleeve (18, , until the free end 

surfaces of the outer sleeve ,18, abuts, in a movement- 
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limiting manner , an annular stop surface (28) by said 
connecting element (24). 
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(57) Abstract: A connector (16, 24, 1 8, 20) for the connection of a pipe end 
portion of coiled tubing (10) comprises means (22) for connecting a piece 
of downhole equipment, and is formed by three separate parts that can be 
screwed together two and two, of which a radially inner shrinkable adapter 
sleeve (20) compressively surrounded by an elongate outer adapter and con- 
nector sleeve ( 1 8) ensures the securing of the end portion of the coiled tub- 
ing (10), whereas a freely projecting, internally threaded end portion of the 
outer sleeve (18) ensures the connection to the remaining part (16, 24) of 
the connector in the screwing together. To obtain a connector which, be- 
sides exhibiting superior tensile, flexural and compressive strength proper- 
ties, is also well suited to absorb torques applied, the inner shrinkable adapter 
sleeve (20), which has an external jacket surface of an axially conical extent, 
is provided with external threads, complementarity matched by the internal 
threads of the outer adapter and connector sleeve (18), which are formed in 
the bore-defining inner circumferential surface, which has a conical extent 
in the axial direction, its conicity complementarity corresponding to the ex- 
ternally conical extent of the inner adapter sleeve (20). 
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CONNECTOR AND METHOD OF USE OF THE CONNECTOR 

This invention relates to a connector for the connection of 
the outer end portion of a pipe, a pipe line, a pipe string 
or coiled tubing, the connector moreover being formed for the 
connection of at least one piece of downhole equipment, a 
downhole tool etc., e.g. a drill bit, a drive engine for 
same, a measuring instrument etc. to carry out drilling, 
downhole operations or measuring, which connector comprises 
connectable parts for the connecting and securing of the pipe 
end portion , including an inner adapter sleeve and an outer 
adapter and connector sleeve, which can be connected to the 
connecting element of an end piece/connecting piece. 

Also, the invention relates to a method of establishing the 
connection and securing the pipe end portion to the 
connector . 

For connecting pieces for coiled tubing it is important, for 
space reasons, to allow the external diameter to be kept as 
small as possible, and it is also important that the 
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connecting piece can stand high tensile loads, high pressure 
loads and the effect of high torques. 

Existing connectors of this kind normally comprise an adapter 
sleeve with an externally conical smooth surface- Such an 
adapter sleeve with a smooth non- threaded surface will cause 
a great expansive force on an external adapter and connector 
sleeve surrounding the adapter sleeve, when the connector is 
subjected to tensile load. This disadvantageous condition is 
normally compensated for by increasing the external diameter 
of the connector, which is also unfortunate and 
disadvantageous . 

A smooth conical adapter sleeve bearing against the 
surrounding end portion of coiled tubing, can only absorb a 
highly limited torque. 

Existing connectors are generally locked by set screws meant 
to have the task of absorbing torques. This is a particularly 
unfortunate construction as such screws are completely 
unsuitable for such a task, and may, at worst, come loose 
through vibrations, and may fall out, after which the loose 
set screws may cause damage to the well and downhole 
equipment . 

Therefore, the objective of the present invention has been to 
remedy or reduce, to a substantial degree, by simple means 
the drawbacks, disadvantages and limitations of use of 
conventional connectors of this kind and of other known 
connectors of similar types, and thus provide a connector for 
the purposes in question, in which the external diameter is 
kept as small as possible, and which exhibits, with 
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dimensions corresponding to those of known connectors, a 
higher tensile end compressive strength and greater 
resistance towards external torques applied thereto. 

A connector of the kind indicated in the introductory part of 
claim I, distinguishes itself from conventional and other 
known couplings through the features comprised by the 
characterizing part of claim 1. 

As opposed to the state of the art, the adapter sleeve of the 
connector according to the invention has an external conical 
shape and is provided with external threads (normally left- 
hand threads), and, on the internal cylindrical surface 
opposite the coiled tubing, with friction-creating ribs, 
preferably in the form of (right-hand) threads. 

This adapter sleeve is split and can be shrunk around the 
coiled tubing by means of the outer adapter and connector 
sleeve formed with a conical threaded inner surface 
complementarily corresponding to the conicity of the adapter 
sleeve. The sleeve wall of this outer adapter and connector 
sleeve is tapering gradually in the direction of the end 
piece incorporated in the connector, and can be screwed to 
the socket-like connecting element of said end piece, said 
connecting element having an externally conical sleeve wall 
tapering towards its free end, complementarily corresponding 
to the conicity of the outer sleeve, with external threads. 

The socket-like connecting element of the end piece normally 
has a smooth cylindrical bore of a diameter insignificantly 
exceeding the outer diameter of the coiled tubing. 
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invention/ will be capable of adopting torques , and the 
torque applied will tighten the inner adapter sleeve even 
more firmly to the external wall surface of the coiled 
tubing. 

By high tensile loads the expansive forces will not be 
correspondingly high as when the inner adapter sleeve from 
known technique is externally smooth. By compressive forces 
the inner shrinkable adapter sleeve will tighten on the 
surrounding portion of the coiled tubing. 

In the connecting of the coiled tubing, including securing 
thereof, and in the joining/screwing together of the 
different parts of the connector in the establishing of the 
connection, the procedure is preferably as follows: 

The outer adapter and connector sleeve is passed over the end 
portion of the coiled tubing, so that its inward annular 
flange with the O-ring is the farthest from the end of the 
coiled tubing, so that the tapering of the sleeve wall 
towards the free end thereof, is pointing in the same 
direction as the free end portion of the coiled tubing. 

As to the positioning of the outer adapter and connector 
sleeve on the coiled tubing, it is ensured that its free end, 
where the wall thickness is at its smallest, will be located 
at a relatively large distance from the end of the coiled 
tubing. Then the inner split shrinkable externally conical 
adapter sleeve with external threads is passed over the 
coiled tubing. The internal right-hand threads of the inner 
adapter sleeve act as friction-creating "ribs", and resist 
gliding of the inner adapter sleeve through 
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rotation/displacement externally on the coiled tubing (also 
in the condition of use, when exposed to external forces). 

Then the outer adapter and connector sleeve is screwed, by 
its internally conical threaded portion, along the externally 
conical threaded surface of the internal adapter sleeve, 
complementarily corresponding the conicity of the outer 
sleeve, and - as the inner diameter of the threads of the 
outer sleeve decreases - the inner shrinkable sleeve is 
compressed transversally thereby transferring compressive 
forces from the outer sleeve to the coiled tubing, which is 
thereby secured. When an optimal degree of securing has been 
achieved, the outer sleeve has, from its free end, a free 
(not in threaded engagement with the inner adapter sleeve) 
internally conical threaded end portion, which - on 
adjustment, according to experience, of the position of the 
inner adapter sleeve relative to the end of the coiled tubing 
in the position of use - shall have a larger axial 
longitudinal extent than the dept of entering (depth of 
screwing) of the socket-like connecting element of the end 
piece, extending over said depth of entering, conically 
narrowing towards its free end. 

In this position the socket-like connecting element of the 
end piece is screwed into said free internally threaded 
connecting portion of the outer sleeve, up to an annular 
movement-limiting abutment shoulder defining the socket-like 
connecting element innermost by the end piece, and 
determining its depth of entering into the outer sleeve. 

Thereby the connection is established, and the end piece may 
be connected to a piece of downhole equipment, for example a 
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tool, a drill bit, an engine, an instrument, a measuring 
device etc. whose kind is not an object of the present 
invention . 

A non-limiting example of a present preferred embodiment will 
be explained in the following with reference to the 
accompanying drawings, in which: 

Fig. 1 shows an axial section through a connector according 
to the invention with the end portion of coiled tubing 
secured therein; 

Fig. 2 shows a cross-section through an inner and an outer 
adapter sleeve in the screwed- together position, 
corresponding to the established connection according to the 
sectional plane II-II of Fig. 1; and 

Fig. 3 shows a perspective view of said inner adapter sleeve 
which is split longitudinally and can be shrunk 
transversally . 

A connector for the connection of the end portion of a pipe, 
a pipeline, a pipe string or coiled tubing 10 comprises 
(besides the seals 12 and 14 in the form of O-rings 
positioned in internal circumferential grooves in the 
connector parts 16 and 18, which can be screwed together) 
three parts 16 , 18 and 20 that can be screwed together. 

A first part included in the connector has the form of an end 
piece 16 with an internally threaded conical bore 22 for the 
connection of downhole equipment/tools and a connecting 
socket 24 for the coiled tubing. The connecting socket 24 is 
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externally conical and provided with external threads. 
Internally the socket 24 is cylindrical , so that the pipe 
wall is narrowing towards its free end. 

The end piece 16 has a first , internal annular shoulder 
surface 26 , which forms an abutment surface for the end 
surface of the coiled tubing 10. In an axial distance from 
this internal, annular abutment surface 26 the externally 
conical threaded socket-like connecting element 24 is defined 
by an, axially seen, annular shoulder surface 28 determining 
the dept of entering/screwing of the connecting element 24 
into an outer adapter and connector sleeve 18 forming the 
second part of the connector. 

The second part of the connector, in the form of an outer 
adapter and connector sleeve 18, is formed by an adapter 
sleeve element of an internally conical shape with an 
externally straight cylindrical jacket surface, so that the 
sleeve wall decreases successively in thickness towards the 
end which is directed towards the end piece 16, whereby the 
threaded internal wall defining the bore through the outer 
adapter and connector sleeve 18, decreases in diameter in the 
direction away from the end piece 16. At that end, which is 
positioned at the largest distance from the end piece 16, the 
outer adapter and connector sleeve 18 is formed with an 
inward annular flange 30, whose diameter mainly corresponds 
to the outer diameter of the coiled tubing 10. 

Internally in this annular flange end portion is formed an 
annular circumferential groove which accommodates a first 
seal in the form of an 0-ring 14. At a certain axial distance 
from the seal 14 and internally in the end piece 16 is formed 
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a circumferential groove for a second seal in the form of an 
O-ring 12. 

The third part of the connector is formed by an inner 
externally conical and threaded adapter sleeve 20 , which is 
shown in perspective in Fig. 3, in cross-section in Fig. 2 
and in longitudinal section in Fig. 1. 

This internal externally conical adapter sleeve 20 
(internally exhibiting a straight cylindrical inner wall 
surface defining a bore) has a sleeve wall narrowing in the 
direction away from the end piece 16. 

The conicity and threading of the inner adapter sleeve 20 
complementarily corresponds to the conicity and threading of 
the outer adapter and connector sleeve 18. The same applies 
to the conicity and threading of the socket-like connecting 
element 24. 

The inner adapter sleeve 20 preferably has external left-hand 
threads and may internally be formed - as a kind of ribs or 
other friction-creating/displacement-resisting projections 
opposite the surface of the coiled tubing 10 - with (right- 
hand) threads 34 which will efficiently resist sliding of the 
inner adapter sleeve 2 0 on the coiled tubing 10 on 
rotation/displacement (in Fig. 2 the coiled tubing 10 has 
been left out for clarity). Here, cooperating threads on the 
outer and inner sleeves 18 , 20 are identified by the common 
reference number 36. 

The inner adapter sleeve 20 has a through slot 38, which 
will, together with specially selected spring steel or 
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similar, make the adapter sleeve 20 shrinkable in the 
transversal direction when radial/transversal compressive 
forces are applied thereto by the outer sleeve 18 as a 
consequence of relative displacing movement of conical 
surfaces bearing on one another. 

By the connection of the end portion of the coiled tubing 10 , 
i.e. the outer portion which can be accommodated in the axial 
direction in the connector/ the end surface of the coiled 
tubing 10 is abutting the axially innermost annular abutment 
surface 26. 

The outer adapter and connector sleeve 18 is first passed 
over the coiled tubing 10 from the free end thereof, until 
this outer sleeve 18 adopts a position along the coiled 
tubing 10, in which its left-hand end of a minimal sleeve 
wall thickness is positioned at an axial distance from the 
outer free end of the connecting socket 24, said distance 
exceeding the axial length of the inner adapter sleeve 20. 

Then the inner split, radially shrinkable adapter sleeve 20 
is pushed and is brought to an initial position with its 
left-hand end at a suitable (experience will reveal how much 
this inner adapter sleeve can be expected to be moved axially 
by the displacing movement of the outer adapter sleeve 
towards the left during the engagement and displacement of 
its conical internal threads with /along the cooperating 
conical external threads of the inner adapter sleeve 20), 
whereas the constantly decreasing diameter of the bore of the 
outer sleeve effects a radial compression, transversal 
"shrinkage", of the inner adapter sleeve, whose compressive 
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entering/ scr wing of the socket-like connecting el ment 
(24) into the outer sleeve (18). 

3. A connector according to claim 1 or 2, charac- 
terized in that the connector parts, which can 
be screwed together, in the form of the inner sleeve 
(20) and the socket-like connecting element (24) of the 
end piece (16), both have straight cylindrical bores, 
whereas the outer sleeve (18) has a straight cylindrical 
outer jacket, so that the conical extent of each of said 
parts (16, 18 and 20) results in a sleeve wall thickness 
decreasing towards one end, the parts cooperating with 
each other two and two, in a total wall thickness 
essentially corresponding to one sleeve wall thickness. 

4. A connector according to claim 1, 2 or 3, charac- 
terized in that at the end located the farthest 
from said end piece with the socket (24), the outer 
sleeve (18) is formed with an inward annular flange 
defining a sleeve bore section of a diameter generally 
corresponding to the outer diameter of the coiled 
tubing. 

5. A connector according to claim 1, 2, 3 or 4, cha- 
racterized in that the inner shrinkable 
adapter sleeve (20) has a threaded, preferably right- 
hand threaded, internal circumferential surface, said 
threads being formed with a view to resisting the 
sliding, rotation and/or displacement of the inner 
adapter sleeve (20) on the pipe end portion during and 
after the establishment of the connection. 
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6. A method of establishing the connection and securing of 
a pipe end portion (10) to/in a connector (16/18,20) 
formed in accordance with one or more of the preceding 
claims f characterized in that externally 
over a free pipe end portion (10), which is to be 
connected to and thereby be secured in the connector, is 
first passed an elongate adapter sleeve (18) with an 
inner surface extending longitudinally conical, defining 
the sleeve bore and provided with threads, after which 
an inner shrinkable adapter sleeve (20) with a threaded 
jacket surface of an externally conical extent is passed 
over the pipe end portion (10) and is positioned in the 
longitudinal direction thereof, after which the outer 
adapter and connector sleeve (18) is screwed by its 
internally threaded circumferential surface on the 
external threaded portion of the inner adapter sleeve 
(20) and compresses the inner adapter sleeve (20) 
constantly more during the relative displacement of 
their cooperating conical surfaces in the longitudinal 
direction of the connector, whereby the portion of the 
outer sleeve (18), compressively enclosing the inner 
sleeve (20), is constantly decreasing in bore diameter 
in the screwing, at the completion of which a free 
internally threaded bore wall portion of the outer 
sleeve (18) projects axially beyond the nearest end of 
the shrunk inner sleeve (20), after which the connecting 
operation is completed in that an externally threaded, 
conically extending socket-like connecting element (24) 
of an end piece (16) included in the connector, is 
screwed into said free internally threaded bore wall 
portion of the outer sleeve (18), until the fr e end 
surfaces of the outer sleeve (18) abuts, in a movement- 
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limiting manner, an annular stop surface (28) by said 
connecting element (24). 
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